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DEPARTMENT OF THE NAVY
OFFICE OF THE CHIEF OF NAVAL OPERATIONS
WASHINGTON, DC 20350-2000
IN REPLY REFER TO

o P st

RE: U.S. Navy Symposium on Arctic/Cold Weather Operations of Surface Ships
Gentlemen:

The purpose of the U.S. Navy Symposium on Arctic/Cold Weather Operations of
Surface Ships was to discuss the operational and environmental conditions of
arctic/cold weather surface ship operations and their impact upon ship systems
and tactics. As stated by RADM Storms in his luncheon speech - "a necessary part
of our defense strategy is the abillity for our ships to operate under cold
conditions as well as in the northern regions adjacent the the Arctic and in the
marginal ice zone. Based on our limited operations in the Arctic thus far, we
have observed a number of problems that must be overcome if we are to success-
fully send our ships into Arctic waters on a routine basis." As stated by RADM
Mooney in his keynote speech - "The strategic importance of the Arctic is
increasing. Soviet capabilities, coupled with the extensive deplcyment £ Soviet
surface ships and submarines in the Arctic/Subarctic Oceans near Europe make the
region an area of growing importance to both commercial and strategic defense
interests of the United States." Accordingly, preparedness on the part of the
United States is mandatory. The surface fleet must continue to conduct Arctic
exercises on a regular basis to become familiar with the special environmental
problems of Arctic regions.
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It has been our attempt during this Symposium to gather representatives from
the Government, academia, and industry to help us prepare for these types of
operations, We believe that there is a great deal of information and experience
already available that can be applied to our surface combatants. We want to use
this repository of knowledge to help us prepare for Arctic operations in the most
expeditious and efficient manner possible. S
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Hopefully, this Symposium will be only the first of a series of periodic ~e g
operational and technical meetings designed to assist us in our cold weather ‘:;wta
operations. We have tentatively scheduled a second symposium for the Spring of ;;ibﬁ
1287.
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U.S. NAVY SYMPOSIUM ON ARCTIC/COLD WEATHER OPERATIONS OF SURFACE SHIPS - “\é
AGENDA :2":1.
. _\:\»_-
TUESDAY, 3 DECEMBER 1985 1600-1625 Underway Replenishment in Cold j-}‘f
Weather (Poxrt Hueneme) =~ Mr. POt
Registration, Sheraton George Lyon, NSWSES Egiti
Opening Remarks - CAPT Robert K. 1625-1650 Degradation of Surface Ship OhR
Barr, OP-03C2 Operations in Arctic/Cold  [Wriy
Keynote Address - RADM J.B. Weather Environments - Ms. Susan Rj&g‘
Mooney, Jr., Chief of Naval L. Bales, DTNSRDC k§9
Research 1650-1750 Project Updates o
Break 1800-1930 Cash Bar e L
1930-2100 Dinner - Speaker - RADM John R. Q,;};
- James U. Kordenbrock, OPNAV Seesholtz IR
i !
Overview of the Cold Weather WEDNESDAY, 4 DECEMBER 1985 :(jﬁi;
Program, Mr. J.U. Kordenbrock, s
OP-03C2 0800 Coffee
Arctic Environment - Mr. Jerry
Reshew, NOAA Moderator - James U. Kordenbrock, OPNAV
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Frogran ~ CDR R.B. Bubeck, NAVSEA 0830-0855 Sea Ice Spray - Mr. Steve
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Topside Icing - Mr. Peter 2Zahn, 0855-0920 Anti-Icing and De-Icing of Naval ;_,
ARCTEC Surface Ships -~ Mr. George R
Lunch - Speaker - RADM James G. Garbe, TRACOR ffﬁﬁﬁ
Storms, III 0920-0945 Prevention and Retardation of f}u}f
Operational Experience - SHAREM Ice Formation at Sea - Mr. David A}ﬂﬁh
55 and 62 - LCDR J.R. Oakes, T. Minasian, C.W. Estes, Co. el
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LAMPS MK III Environmental Carter, German and Milne ES?F
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PROJECT UPDATES FOR DECEMBER 3
Time Subject Presenter/Affiliation
1650 Current Arctic Programs at Dr. K.F. Sterrett
the U.S. Army Cold Regions
Research and Engineering ":Qﬁi
Laboratory PV >
o
1655 Great Lakes as a Laboratory John Bannan, CDR, USCG ;{":
Ice Operations r?ez}
Division e
R
“-.“l- 'Ri
1700 Naval Arctic Environmental Warren W. Dennex, g;' =
Support SAIR W@ﬁf}
a ‘\"Z‘-“
1705 Northern Latitude Logistic Don Kover/DTNSRDC }}}}}
Support &:Q:.
AR
1710 Superstructure Icing: Non- Richard Jeck, {2
suitability of Current Naval Research o
Forecasting Aids for Navy Laboratory O
ships ;;{:é
Fed
1715 CG-47 Class Cold Weather John D. Crowley/ ;5f{ﬂ
Studies Bath Iron Works Corp. belas
WP d
fr
1720 Spray Ice Bonding to Super- Prof. W.M. Sackinger E&?}
structure Coatings Geophysical Institute ggg{
University of Alaska %g*}
Fairbanks, Alaska tat
99775~0800
1725 Gas Turbine Intake Deicing Glenn Reinauer
Marine Project
Engineer

Hamilton Standard
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1730 Cold Weathar Protection of Michael Watts A
Weapon Systems using Self- Raychem Corporation ory
regulating Heaters N
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1735 Commandexr Operational Test CDR Steve Schrobo
and Evaluation Force
Arctic Concerns for New
Systems
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1745

Time

1340

1345

1350

1355

1400

14G5

PROJECT UPDATES FOR DECEMBER 3 (Cont.)

Subject

Presenter/Affiliation

Arctic Vessel Research
Laboratory and Program

Dynamics

Arctic and Antarctic
Marad Polar Class
Deployments

PROJECT UPDATES FOR DECEMBER 4

Subject

M. Jef frey, Director
National Research
Council of Canada

Larry Schultz

Institute of Marine
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ARCTEC Engineering
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Presenter/Affiliation

Medical Cold Weather Program

The Coast Guard's New Polar
Icebreaker

Coast Guard Icebreaker -
Current Operations

Ship Hull Ice Loads, The Ship
Structure Committee Project on
USCG Cutter Polar Sea

Modeling of Spray Ice Accretion
Experiments

Ice Islands as Locations for
Arctic Data Collection
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Thomas J. Contreras,
CDR

Navii lMedical Research
and Development Command
Bethesda, MD

20814-5044

Bob Williams
Chief, Design Branch
U.S. Naval Engineering

Dennis Sobeck, LT, USCG
Ice Operations Division

J. Coburn
oiCTEC Fngineering

Prof. W.M. Sackinger
Ger saysical Institute
University of Alaska
Fairbanks, Alaska
99775-0800

Prof. W.M. Sackinger
Geophysical Institute
University of Alaska
Fairbanks, Alaska
99775-0800
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THE OPENING REMARKS OF

CAPT ROBERT K. BARR, OP-03C2 Y
M. L
U.S. NAVY SYMPOSIUM ON ARCTIC/COLR 1i&A7f*” Y
OPERATIONS OF SURFACE 32IV. _.;:‘,&:
SRR
AN

Good Morning Gentlemen:

I would like to take this opportunity to welcor + to the first Navy-
hosted Symposium on Arctic/Cold Weather Surface Ship Ope. z.ions.

The Assistant Deputy Chief of Navy Operations for Surface Warfare estab-
lished a Cold Weather Working Group as part of the shin characteristics and
improvement board, referred to as a SCIB, in oxder to address the problems of
surface ship of:rations in an Arctic and cold weather environment. This working
group was estanlished in July of this year.

As chairman of this working group, I have presided over four group reetings
since 1 August 1985. These meetings were conducted to bring together the various
persounel responsible for the Navy aspects of arctic ship operations.
add.:.ionally, personnel from other government agencies &and from industry Yiave
pcrricipated, as well as British and Canadian Naval personnel.

These meetings provide information on wvarious cold weather topics and in
turn solicit advice from the attendees know!=z2dgeable in various aspects of Arctic
and Cold Weather Operations.

I believe that symposiums such as this offer the opportunity for experts
like yourselves to offer suggestions, criticisms, and advice tc identify problem
areas and provide direction to assist the Navy in its cold weather efforts.

We appreciate your participation in this Symposium and ask for your help in
solving some of the shortfalls in our cold weather operations.

Thank you for coming and let me assure you that we appreciate your
participation.
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KEY PEOPLE

Capt Robert K. Barr, Jr., USN

Hd., Surface Ship Survivability/CBR Defense
Arctic/Cold Weather Program Office (OP-03C2)
Ship Charactenstics & Improvement Board Stalf
SYMPOSIUN CHAIRMAN

% Mr. James U. Kordenbrock

Surface Ship Survivability/CBR Defense

g Arctic/Cold Weather Program Office

B Ship Charactenstics & Improvement Board Stalf
e SYMPOSIUM MODERATOR

RADM John B. Mooney, Jr., USN
f] Chief of Naval Research
KEYNOTE SPEAKER

@) RADM James G. Storms Ill, USN -\:‘v".}‘
Asst, Dep. Chief of Naval Operations, N
Suriace Warfare (OP-038) RN
LUNCHEON SPEAKER N

RADM J. Richard Seesholtz, USN
Oceanographer of the Navy
DINNER SPEAKER

CDR Jeolin Bannan, USCG
USC’ Ice Operations Divison
LUN{UHEON SPEAKER
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» oy U

Mr. Joseph K. Taussig

Special Asst Secretary of the Navy. o ]
Salety and Survivability DAL
INVITED SPEAKER -:.:- K
(L-R) RADM Mooney (ONR;j. e
RADM D.P. Roane (NAVSEA),
Mr. Tauszig (SERHAV), A
RADM Seesholtz (NAVOCEANO} SN

Capt. Barr (OPNAV) oL Ry
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A native of Portsmouth, New Hampshire, Rear Admiral J.B. Mooney, Jr., was
graduated from the U.S. Naval Academy in 1953. He is the 15th naval officer to
be designated Chief of Naval Research. As Chief of Naval Research, Rear Admiral
Mooney has responsibility for the Office of Naval Research, the Office of Naval
Technology and the Department of the Navy's Research, Engineering and Development
Centers and Laboratories.

He served as Officer-in-Charge of the bathyscaph TRIESTE II and the U.S. Navy
Deep Submergence Group. He was at the controls of the TRIESTE II when, in 1964,
it located the hull of the sunken submarine USS THRESHER on the floor of the
Atlantic at a depth of 8,200 feet. He also served as advisor and coordinator of
the deep submersible search and recover of the hydrogen bomb off the coast of
Spain in July 1966. (He later was involved in search operations for the lost
submarine USS SCORPION while serving as the Plans and Programs Officer for the
Deep Submergence Program Coordinator in the Office nf ti: Chief of Naval
Operations, 1968-1971).

From the TRIESTE, Rear Admiral Mooney commanded USS MENHADEN (SS-337) in the
Pacific, including two deployments in the Vietnam Combat Zone. Rear Admiral
Mooney served on the CNO's Deep Submergence staff and, in 1971, became the Chief
Staff Officer of Submarine Group ONE. He assumed duties as Commandirg Officer of
Naval Station, Charleston, South Carolina, in 1973, Deputy Director <f Deep
Submergence Systems Division in 1975, Commander of the Naval Training Center,
Orlando, Florida, in 1977, and in 1978, became Director of the Total Force
{Manpowexr, Personnel, and Training) Planning Division in the Office of the Chief
of Naval Operations. From there he became the Oceanographer of the Navy in 1981,
in which capacity he was serving when selected as Chief of Naval Research

Rear Admiral .ames G. Storms III, was born in West Palm Beach, Florida, on 16
August 1931. e attended Rensselear Polytechnic Institute in Troy, New York,
under the NROTC Programs and was commissioned Ensign on 11 June 1954.
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Following graduation he served in USS CHARLES R. WARE (DD-865) and USS
NORTHAMPTON (CLC-1) until May of 1959 when he was assigned to the Office of the
Chief of Naval Operations where he was the Plans and Program Coordinator for the
Director of Naval Communications (OP-94). From May 1961 until May 1963, he
served as Executive Officer of the USS BROUGH (DE-148), and in June 1963,
returned to Rensselear Polytechnic Institute for his Masters Degree. He then
served as Commanlirg Officer, USS FEARLESS (MS0-442), Executive Officer, USS
SEM¥IS (DDS-18), and Commanding Officer of the USS VAN VOORHIS (DE-1028). In
Janvary 1969, he reported to Commander, U.S. Naval Forces, Vietnam and served as
Commander, River Assault squadron ELEVEN, Chief of Staff Officer of the FIRST
SEALORDS, and as Pask Group Commander »>f TG 194.4. After his tour in Vietnam, he
atterded the Armed Forces Staff College in Norfolk, virginia, until August 1970
when he took command of the USS JOHN KING (DDG-3).
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In May 1972 ne returned to the Office of the Chief of Naval Operations and then q$ﬁ§
attended the Industrial College of the Armed Forces. In July 1975, he reported kfs
to OPNAV as Programs Coordinator of the Strike Cruiser and DDG-47 programs, until PN
August 1976 when he left to command USS ALBANY (CG-10). After leaving the USS 353&
ALBANY, as Commanding Officer, in November 1978, Rear Admiral Storms assumed the )

duties as Deputy Director, Combat Systems Division (0OP-35), until March 1980 when 4
he reported to duties as rector, Surface Warfare Manpower and Training Require-

ments Division (0OP-39). Recur Admiral Storms served as Senior Member, United S
Nations Command Military Armistice Commission, Deputy Commander, Naval Component ' {
Command and Commander, U.S. Naval Forces, Korea from July 1981 to July 1983. ]
From August 1983 to August 1985 he served as Commander, Naval Logistics Command,
U.S. Pacific Fleet at Pearl Harbor, Hawaii. He reported as Assistant Deputy
Chief of Naval Operations (OP-03B) in September 1985. Rear Admiral Storms was
promoted to the rank of Rear Admiral on 1 July 1982.
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Rear Admiral John R. Seesholtz is currently serving as Oceanographer of the Navy
(0P-006) in the Office of the Chief of Naval Operations (CNO). He assumed duties
as Oceanographer‘in October 1983, His duties include being the Naval Deputy to S
the Administrator of the National Oceanic and Atmospheric Administration (NOAA).
He is a 1956 graduate of the U.S. Naval Academy and holds a 1968 Ph.D. in .
Oceanography from the Massachusetts Institute of Technology. He is qualified in
both submarines and surface ships, has worded extensively in research and
development effcrts, and spent a tour as an airborne test director.
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Rear Admiral Seesholtz previously served as Director, Command and Control .
Development Division (OP-986) in the Office cf (NO. This division coordinates :
Navy sponsored deve.opment efforts in telecommunications, environmental sensing, ~
and space systems. .

From early 1980 to October 1982, Rear Admiral Seesholtz served within the CNO's
Long Range Planning Group in Washington. This work included assessing the future
technology environment and developing long-term guidance for Navy programs. He
was also a member of the Corporate Boards of the Office of Naval Research and
Office of Naval Technology.

During his career, Rear Admiral Seesholtz served Executive Officer of the
submarines, USS TIGRONE and USS DOLPHIN, and subsequently as Commanding Officer
u: the DOLPHIN. The USS DOLPHIN is the world's deepest diving submarine. During
his tour as Commanding Officer, deep sonar operations were undertaken which for
the first time d2monstrated the complete path of convergence zone sound
propagation under unique oceanic conditions. Rear Admiral Seesholtz also
commanded the repair ship USS AJAX (AR-6).

Captain Robert K. Barr is from West Palm Beach, FL, where he enlisted in the 0.S.
Navy in March 1951. His enlisted service includes tours at Recruit Training
Center, San Diego; Damage Control Training Center, Treasure Islaund, San ~
Francisco; USS PRAIRIE (AD15); Instructor Duty at Camp Elliott Retraining 1
Command, San Diego, and USS GRAPPLE (ARS7), where Captain Barr served as a Chief
Damage Controlman until commissioned a Limited Duty Officer in October 1961.
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Upon completing LDO Officer Candidate School at Newport, RI, in 1962, Captain
Barr was assigned to USS CABILDO (LSD16) as Damage Control Assistant and
Ballasting Officer. During the tour in CABILDO, he augmented to unrestricted
line, then was assigned to CIC training at Glynco, GA, prior to proceeding to USS
WALLER (DD466) as Operations Officer in July 1965. In March 1967, Captain Barr
took command of USS ROCKVILLE (EPCER851), homeported at Little Creek, VA. 1In
June 1968, he reported to Fleet Training Center, Norfoik, where he served as
Director of Navigation and Leadership Training until October 1970, when he was
assigned to the 3rd Marine Division, Okinawa, as the Staff Naval Gunfire Officer.

In April 1972, Captain Barr was assigned to the Naval Safety Center's Surface
Ship Di-ectorate as Head of the Safety Information Division. He served as
Executive Officer, USS HALEAKALA (AE25) in the Pacific Fleet from January 1975
until October 1976. He was assigned to the Atlantic Fleet Weapons Training
Facility where he served as the Live Ordnance Range Officer at Vieques Island,
Puerto Rico, from December 1976 to July 1978. In Novexzber 1978, he becare
Commanding Officer of USS PLYMOUTH ROCK (LSD29) until December 1980. He was
Executive Officer of the USS SAIPAN from February 1981 to January 1983. He then
reported to DCNO Surface Warfare as head of the Ship Survivability office in
March of 1983.

Captain Barr attended Palm Beach High School prior to entering the Navy and while
in service attended Old Dominion University at Norfolk, VA.

His awards include the Meritorious Service Medal with Bronze Star, Navy
Commendation Medal with Bronze Star, Navy Achievement Medal with Bronze Star.
Meritorious Unit Citation, the Battle Efficiency E, Good Conduct Medal with two
Bronze Stars, National Defense Medal with one Bronze Star, Korean Service Medal,
Armed Forces Expeditionary Medal with Second Award, Humanitarian Service Medal
with Bronze Star, Republic of Korea Presidential unit Citation, and the United
Nations Service Medal.

CDR John Bannan, U.S. Coast Guard, is currently the Assistant Division Chief of
the Ice Operations Division at U.S. Coast Guard Headquarters. Mr. Bannan
graduated from U.S. Coast Guard Academy in 1966. His service has included six
tours of Sea Duty, these have included two Polar Working Icebreakers, which
operated in the Arctic and Antarctic regions. His most recent tour afloat was as
Executive Officer aboard the Icebreaker MACKINAW which is the Coast Guard's
largest Icebreaker on the Great Lakes.

Mr. J.U. Kordenbrock, is a graduate Aeronautical Engineer from the University of
Cincinnati. He has worked in the Aerospace Industry in various aircraft and
space related programs and hecame involved in advanced marine vehicles in 1969.
In that year he became involved with the U.S. Navy's SKMR-1 air cushion vehicle
program during its test phases. His invoivement has been in the advaenced marine
vehicle field since that time.

A
Y Y
PLESN

21 o

"o
M

)
A K3
s




.« d o n LN

BIOGRAPHIES (CON'T)

In 1970 he joined DTNSRDC as Program Manager for the Arctic Surface Effect
Vehicle Program which was sponsored by DARPA. This 18 million dollar program
produced a wealth of technical data applicable to ACV designs, particularly for
Arctic applications. This program was completed in 1974. Since that time, he
has been active in the JEFF(A) and JEFF(B) programs as well as the LCAC program.

Since the early 1970s, Mr. Kordenbrock has remained active in cold weather
programs with the Navy, Marine Corps, and the State of Alaska. This has included
work on the ice at Barrow and Bethel, Alaska, in Tromsc Norway, and in the Navy's
ANORAK EXPRESS AND SHAREM 55 exercises.

In July of 1985 he was detailed to OPNAV as a Staff Assistant on the Ship
Characteristics and Improvement Board (SCIE) staff (OP-03C2), to help guide thn
Surface Ship Arctic/Cold Weather Program. He remained active in this program
which is structured to improve the operation of surface ships under Arctic
conditions.
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EXECUTIVE SUMMARY OF
REAR ADMIRAL JOHN B. MOONEY, JR.
TO THE
U.S. NAVY SYMPOSIUM ON ARCTIC/COLD WEATHER OPERATIONS
OF SURFACE SHIPS

Ladies and Gentlemen:

It is a pleasure to be here today to participate in this symposium on
Arctic Cold VWeather Operations of Surface Ships.

I have a special appreciation for Arctic operations.

In 1968, I was assigned to the submari-e warfare desk in the Office of the %}
Chief of Naval Operations. One of my duties in that position dealt with Sub- :?: X
marine Arctic Operations. At that time, there was no Navy activity in the Arctic ;{; X
regions, either above or below the surface. -fanﬁ
]
Seeking to rectify the situation, I took two actions: One was to hold a b

symposiam on Arctic Warfare at White 0Oak, which started people thinking about the
problem; the other was to update an OPNAV Instruction which resulted in yearly
cruises by submarines of alternating fleets.

Then, prior to my present position, I served as Cceanographer of the Navy,
which included the duty of coordinator for WNavy Arctic interests. During that
tour of duty I spent 10 consecutive days in the Arctic with VXN 8 in October on a
“freeze-up flight" coordinated with a Sub Ice EX. Our meanderings started at
about 150 W longitude to about 20 E longitude over land, the Central Arctic Basin
and Marginal Ice Zcne.

In 1981, with the threat escalating, the Director of the Office of Naval
Warfare, Vice Admiral Baggett, and I agreed that his office should take the lead
as Arctic coordinator to more fully represent the entire WNavy community.
Recently there has been a great acceleration in interest and activity by both the
surface and sub-surface communities.

Regardiess how one defines polar regions, the United States most definite-
ly has polar interests. The U.S. is one of the six Arctic-rim countries that
bound the arctic Ocean: Alaska has 1,060 miles of Arctic coastline.

A recent presidential document emphasizes the growing importance of the
Arctic to the United States.

The President signed National Security Decision Directive 90 (NSDD 90) in
response to the 1982 Interagency Arctic Policy Group Study on future federal
levels of effort in the Arctic. This document affirms that the United States has
resource and energy development, scientific inquiry, and environmental protec-
tion. The directive recognizes that the Acctic warrants priority attention in
light of its growing importance and bases United States Arctic policy on the
following major elements:
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o) Support foir sound and rational development in the Arctic region,
while minimizing adverse effects on the environment;

o Promotion of scientific research in fields contributing to know-
ledge of the Arctic environment or of aspects of science which
are most advantageously studies in the Arctic; and

o} Promotion of mutually beneficial cooperation in the Arctic to
achieve the above obijectives.
Viewgraph No. 1 Map of Arctic
Let's take a look at the scenario of the Arctic Ocean and adjacent seas.
AN
Small dots show research stations; the heavy dotted line is the Distant [,-.:_-.“
Early Warning Line; large filled-in circles are Ballistic Missile Eariy Warning r,_
System (BMEWS) sites; heavy solid line shows northern sea route; (weight of 1line ’.'
indicates relative importance); solid triangle is Soviet ICBM site; filled square .:.:\;_:4
denotes Soviet regional missile site; ice edge denotes average summer positions. D
P
The Arctic is of strategic importance to the United States for a variety Mt
of reasons. PFirst, it is the only region in which the United States shares a :_-.‘;-.:
common border with its superpower rival, the Soviet Union. Second, the Arctic 7-'.'_-‘_.:
Ocean serves as an important defensive barrier to attack from the north. The ;’:.{
level of Soviet military activity in Arctic waters is increasing, and of special g
concern is the presence of submarines with Intercontinental Ballistic Missile R
(ICBM) capability in the Barents and adjacent seas. :-*:;.‘\_',:
AvA
LR
The threat of bomber and ICBM '"over-the-top" attacks is also of great ;}'_{}:
concern. Early warning systems on both the North American and Eurasian sides of .::y':-.
the Arctic Ocean have been in place for many years to detect such attacks. The s
need to protect the present and future economic interest of the United States in e
the high latitudes is also of national importance, in particular the importaat :.:_
reserves of oil, gas, coal, and strategic minerals that occur in arctic Alaska. .':'.(':‘;
EaNCAE
ca fwT
: . . . L
The Chief of Naval Operations, Adm. James D. WatVins, visited an Ice Camp g:,__i;_:
in the Arctic -~ one of three scientific research camps established there this wl
past spring -- and described how and why the Navy is operating in that demanding RGN
area of the world. In his words: :::,:-:-.
?,,-"',-"
P
"The Arctic is an area which the Soviets have almost assumed is their 4[:‘:,.‘_;.
private lake, a hideaway where they have sole autonomy. L"}L:"?
sl
Ovexr the past 20 years, the Navy has been involved in modest experimental _';*'r'_
work in the Arctic -- periodic deployment of our submarines, and the 1like. But .-:;;::
in the last four years I have accelerated our program. The whole concept of ;:-\;:-;
the Soviet Union is one of deployment of their forces out of their Northern Fleet ;-f.:-'.:-
into the Atlantic or into the arcti the Arctic specifically in the case of vg"_.‘!‘
their ballistic missile submarines. o
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Viewgraph No. 2 ICBM's/Subs

"From this vantage point. were the United States not to have any Arctic
operational capabilities, it would give the Soviets a free reign, a sanctuary.
Qur whole strategic concept is forward-deployed forces to carry the fight to the
enemy. Therefore, we must master this area where they have found this particular
hideaway."

To master this area, we must address several problems. For the surface
fleet the harsh Arctic environment will be a major obstacle. With the exception
of the recent exercise SHAREM, the surface fleet has little experience in working
in this com;-lex area.

Viewgraph No. 3 Ice Seascape

Sea ice is a formidable problem. The recent photographing of the Titantic
obtained by Bob Ballard reminds us of its potential harm. The U,S. Navy has no
ice reinforced combatant vessels excepts for the USS PT LOMA which is used as a
submersible support vessel on the West Coast.
Viewgraph No. 4 Coast Guard

The main asset we have are five Coast Guard Icebreakers. This vu-graph
shows the status of the Coast Guard fleet. It should be noted that conceptual
design has been completed and preliminary design started on an new icebreaker

which will hopefully be launched in 1993.

The Soviets have 41 deep water icebreakers, eight ice strengthened cable
layers, and three research icebreakers.

Shipboard ice can also be a major problem. The following vu-graphs illus-
trate this problem. They show build-up of ice on USS CAPODANNO (FF 1052) while
transiting from Norfolk to Newport in January. The effects observed include:
Viewgraph No. 5 Ship--Bow

- Rapid continuous ice accumulations from sea spray

Horizontal surfaces: 8*
Vertical surfaces: 1/2" to 8%

Viewgraph No. 6 Stairs

~ Ice covering machinery space, ventilation SSDG intake 100%
covered —_—

N
ALY

Viewgraph No. 7 Bridge

15

- Bridge windows iced inside and out " .;

A ;':

Viewgraph No. 8 Anchoxr/Rails IOORCEH
’x L ‘.’

- Satellite antennas unable to operate properly ;;E;;
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Viewgraph No.
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This happened during relatively benign conditions far south of the Arctic
Circle, with freezing sea smoke.

The Navy designs ships with an emphasis towards peacetime deployment
climates. We can keep the internal spaces of our ships cool with air condition-
ing in the Indian Ocean, but we cannot de-ice the outside in the Bering Sea. Top
level requirements of the Chief of Naval Operations call for designs capable of
cold weather operations. For example the following requirements are levied on
the FGG-7 and DDG 51 classes.

Viewgraph No. 9 Requirements

An FFG exposed to 20 F air temperature, 30 F sea surface temperature, 40
knots of wind at Sea State 6, would have a very high probability of heavy to
severe icing. A build up of 6", per day would be a reasonable expectation. The
frigate would eventually be at risk in stability, may lose mobility and would
most certainly not be able to fight. The DDG would face similar, though not as
serious problenms.

The top level requirements require a design capable of cold weather opera-
tions, but because our peacetime operations are geared toward warmer regions, we
do not enforce the top level requirement on our designs.

Weather is also a problem of Arctic operations.
Viewgraph No. 10 Ship in Fog
Arctic regions -- and especially the region adjacent to the ice -- are

characterized by foq and low stratus clouds. In the Greenland Sea last summer

our vessels found that fog conditions in the Marginal Ice Zone exceed 90% of the
time.

Viewgraph No. 11 High Seas/Ice

L
.

Explosive cyclogenesis is also found in Arctic regions with small (approx.
100 km diameter) intense lows. These lows move fast and will clear through an
area in 24 hours, but they often carry winds in excess of 80 knots. Their small
size and rapid movement make them particularly hard to detect and forecast with
any accuracy. When the high seas are combined with icing conditions, these
storms can be very dangerous to all but the largest ships.

€« 8 A
N

Ay by

The oceanographic conditions are particularly hard for ASW. This vugraph
is an infra-red satellite picture of the northern Greenland Sea. Open water is
yellow, red and blue; lce and low clouds, white; high clouds, black.

Viewgraph No. 12 Eddy

As is apparent, fronts and eddies are common. On a tactical leves, eddies
are common in the Marginal Ice Zone and show up well. This eddy is about 10
miles in diameter. We must expect that our adversary will use these fronts and
eddies to his advantage.
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Sea worthiness, too, is a problem in the storm tossed sub polar seas. L
Once while I was at an International Hydrographic Organization meeting, a German NN
Navy of ficer remarked to me that the U.S. Navy must expect to see action only in }bbi;
the temperate waters as our ships were not constructed for heavy seas in northern QRQﬁ&
. L h
latitudes. S
SR
It has been estimated, for «xample, that during winter months in the 'T -
Greenland-Iceland United Kingdom (GI-UK) gap, U.S. frigates may be unable to use Jg‘{;
their hull mounted sonars or helicopters nearly 75% of the time. ,njk;E
AR
Some aspects of these problems need to be addressed with research. In the ?:}ﬂ{
past, Navy's research emphasis has been in both the eastern and western Arctic ﬁﬁixz
basin. f;ﬂ"
s;. - G
Basic research attention is now being focused on the marginal ice zone of e
the Norwegian/Greenland and Barent Seas as they are potential operating area for AN
NATO forces. S
. R
The Secretary of the Navy has presented U.S5. with an opportunity to mod- ot
ernize our oceanographic research fleet. We are currently developing specifica- :ﬁ_ .
tions for a class of ice-strengthened (Class C) Oceanographic Research Ships for NG
construction in the early 1990's. ORNE.
L~:‘.-:‘.‘~
An expanded naval appllied research program was planned in 1983 and is now N
addressing the following warfare objectives: fAihﬁ
Do
1. Development of effective Arctic military systems; j?ﬁk'
{u ‘_-:_q
2. Development of enhanced sonar capabilities to exploit Arctic and }:lf;;
marginal ice zone acoustic characteristics; O
v'.'\-', \
3. Increase of ocean and atmospheric data collection and forecast- e
ing capabilities to support real-time multiplatform operations; s
:."‘-:': N
4. Assessment of the capability of current and proposed weapon Li\{I;
systems; and e
hamat

5. Development of emergency surfacing capability for nuclear
submarines.

e
K

The environmental research program will be tailored toward providing
engineers with sufficient understanding of the Arctic, and a realistic environ-
mental data base, so they may select the most efficient and effective sensor
design, system signal processing, and system configurations.

, We have initiated new research programs within my command to improve both

ice and weather forecasting, and preliminary models are undergoing fleet

- validation. Programs on shipboard icing and how to prevent and forecast it are
starting up. ’

Exploratory development efforts are also underway aimed at improving ship
seaway performance in Northern Latitudes. Advanced hull forms and control tech-
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nologies are being developed for future surface ship designs. For today!s fleet,
techniques are being identified for increasing the operability of weapons and
sensors, as well as the capabilities for underway replenishment in high sea
X states.

v S e Wy T

SUMMARY

The strategic importance of the Arctic is 1likely to increase. Soviet
capabilities, coupled with the extensive deployment of Soviet surface ships and
submarines in the Arctic/Sub-Arctic Oceans near Europe, make the region an area
of growing importance to both the commercial and strategic defense interests of
the United States.

The Soviet Union has made a clear commitment and massive investment toward
development of the Arctic and of its military capabilities there. It appears
that one goal of Soviet efforts is to consolidate their northern defense system,
Areas such as the Kola Peninsula are therefore of great military value to the
Soviets. They have an appreciation of the advantages and disadvantages of mili-
tary operations in the Arctic.

The Soviet deployment of intercontinental ballistic missile submarines in
northern waters, their capability to intercept the NATO Strategic Lines of
Communication, and to reach the entire United States directly with bomber-
launched cruise missiles, demands the attention ¢f policy makers, as well as of
military strategists and tacticians. Continued surveillance of Soviet forces is
necessary for the defense of the United States and its NATO allies.

The close proximity of the United States to the Soviet Union in the Bering
Sea further ensures the strategic importance of this area. Both economic and
national security reasons imply that we must be prepared to protect these vital
assets.,

The United States must, to the maximum extent practicable, support its
northern allies. A strong, experienced surface fleet that can make things diffi-
cult for the soviets in the northern sector and contain their northern fleet is a
must.
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Preparedness on the part of the United States is mandatory. The surface
fleet must continue to conduct Arctic exercises on a regular basis to familiarize
themselves with the special environmental problems of the Arctic regions. The
United States should also invest in the design, testing, and production of the
military equipment that is necessary for a strong defense of our economic and
strategic interests in the Arctic.

?

The Arctic is a formidable challenge to the surface fleet, but on which I
am confident we can meet.
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EXECUTIVE SUMMARY OF
REAR ADMIRAL JAMES G, STORMS, III
TO THE
U.S. NAVY SYMPOSIUM ON ARCTIC/COLD WEATHER
OPERATIONS OF SURFACE SHIPS

It is a real pleasure for me to be here today and to welcome you to this
Arctic/Cold Weather Symposium. This is the first such conference that the Navy
has hosted, although a similar conference was held in 1983 in Bath, Maine.

In my role as Deputy to Vice Admiral Metcalf, I am responsible for Surface
Warfare Programs. This includes the responsibility for the Ship Characteristics
and Improvement Board and the Associated Ship Survivability Office which is under
CAPT Robert Barr. The Arctic program is administered by CAPT Barr's Ship Surviv-
ability Office.

Today, in surface warfare, we see ourselves looking toward geographic
regions that we have operated only occasionally in the past. One of these
regions is the Arctic.

The ability for our ships to operate under cold weather conditions as well
as in the northern regions adjacent to the Arctic and in the marginal ice zone is
a necessary part of our defense and maritime strategy.

OQur limited operations in the Arctic have revealed a number of problems that
must be overcome if we are to successfully send our ships into these waters on a
routine basis. Topside icing, for example, can make deck equipment unusable
unless we can either control the ice build up or rapidly remove its accumulation
and reduce its adverse effects. Additionally, the weight of the topside ice has
a detrimental effect on ship stability.

Last year, we had two ships enter an ice covered port and the presence of
floating ice caused some uncertainty by the ship captains as to the procedures
they should follow in maneuvering their ships into port. Should the screws be
allowed to turn or not, what could be the potential damage to the sonar dome, and
what about the other underwater appendages . . . we should be able to answer
these auestions in advance and I would like to think that this symposium can
provide some answers for us.

We need answers to ice accumulation rates, ice prevention and removal,
proper lubricants that should he used, and coasideration of potentiai damage to
underwater apparatus.

We realize that we must learn by our experiences in future operations in
northern latitudes. You can help us in this effort. You are the experts.
Initially, we believe that there is a lot of information and experience already
available that can be applied to our combatants. We want to use this wealth of
information so we don't try to "re-invent the wheel." We also recognize that
there will be a need for technical investigations into a number of problem areas
and we intend to encourage those efforts. A large research and development

program is not anticipated, however.
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In bringing together knowledgeable personnel, as represented by you
gentlemen here today, we want to apply known operating and technical procedures
for arctic operations to our Fleet. We look to you to help us in this important
endeavor.

Hopefully, this symposium will be only the first of a series of periodic
operational and technical meetings designed to assist us in our cold weather
operzations.

o sl heet ol o FN K2

I wish you success during these two days and thank you for responding so
well to our request to participate in this symposium.
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EXECUTIVE SUMMARY OF
REAR ADMIRAL J. RICHARD SEESHOLTZ
THE OCEANOGRAPHER OF THE NAVY
TO THE
U.S. NAVY SUMPOSIUM ON ARCTIC/COLD WEATHER
OPERATIONS OF SURFACE SHIPS

In his epic work "The Ancient Mariner,” Samuel Taylor Coleridge, described
the plight of a ship driven into the polar region by a fierce storm.

"and now there came both mist and snow.
And it grew wondrous cold:

And ice mast high, came floating by,
As green as emerxrald.
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vand through the drifts the snowy cliffs
Did send a dismal sheent
Nor shapes of men nor beasts we keen -~
The ice was all between.

"The ice was here, the ice was there,

The ice was all around:

It crecked and growled, and roared and howled
Like noises in a swound!™"

You can see it was not a pleasant world, but very true as those who've
been there will confirm.

Much of man's view remained unchanged toward the polar regions for most of
the nearly 200 years since that poem was penned, but in the last few decades the
Arctic Region has risen in economic value and grown in strategic and political
significance. The ice covered waters of the Arctic are an excellent place for
the Soviet Union to hide its submarines. Thus the Navy must do more to prepare
itself to operate in that perilous environment.

Hydrocarbon exploration successes in the BAmerican, Canadian, and Soviet
Arctic have established the area as a significant source of energy. American and
Canadian knowledge of the arctic environment has grown greatly as a result.

The Arctic Ocean is essentially a deep, ice-covered over-sized
Mediterranean Sea surrounded, except for sea access at the Berirg Strait and the
North Altantic, by land areas of North America and Eurasia. Five nations border
the Arctic: the United States, Canada, Greenland which is affiliated with
Denmark, Norway, and the Soviet Union. Sovereignty problems exist. There is a
lack of agreement on the extent of coastal state jurisdiction over the arctic
seas and on Norway's claim to exclusive control of the continental shelf
resources of Svalbard: an island group between the Barents and Greenland Sees.
Controversy also marks the effort to establish a Norwegian/Soviet continental
shelf boundary in the Barents Sea. Compounding the problems are the difficulties
posed by landfast and drifting ice in distinguishing between sea and land and the
lack of agreement over the method of delineating the continental shelf boundary
between adjacént nations.
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Pressures from the United Nations Law of the Seas negotiations have
generated added interest in defining national and international rights and
obligations in the Arctic Ocean. Issues such as jurisdiction over marine
resources in a 200 mile economic zone, navigation through international straits,
pollution control, and freedom of marine scientific research pose difficult
questions. The U.S. position that a maximum 12 nautical mile Territorial Sea is
recognized, is the one of greatest interest to us and I believe the best
established. The Arctic Ocean is, in fact, part of the high seas.

How do we cope in this hostile environment? The reknowned arctic explorer
and scientist Fridtjof Nansen attributed "The success of a polar expedition. To
depend principally upon the preparations which were made before the expedition
started out." Sounds familiar to those who go to sea. It was Nansen that was
responsible for the design and construction of a vessel, specially built with a
rounded hull to withstand the tremendous pressures of sea ice. That vessel was
the FRAM, and it served effectively in the numerous Norwegian Arctic and
Antarctic explorations which followed.

The United States Navy is placing increased emphasis on the operation of
surface ships in the arctic and cold weather environment. The success of our
arctic operations will be dependent upon how well "we" prepare. That preparation
must draw upon government and private sector resources both nationally and
internationally. The polar environment can be a dangerous place, as a true story
might illustrate.

At one time those graduating from the United States Naval Academy got to
select their duty in turn based con numbers drawn from a hat.,

Getting a rather late choice by this method a young midshipman realized
his selection might be limited and he looked for unusual opportunities in that
event. Sure enough, when his turn came the cruisers, destroyers, and other *“more
desirable" duty stations were gone.

He opted for an AKA (amphibious cargo ship) destined for a trip to
Antarctica.

-«-
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The 31st of December of his graduation year found him at Moubray Bay in
the Western Ross Sea on the coast of Victoria Land. The morning watch provided
an idyllic polar scene.

r
v

h

The bright low-sun, deep blue sky and water, scattered ice floes and a few
puffy clouds marked the day's beginning rather than the frequent dose of fog.
Penguins and a few whales seemed to enjoy the "summer day".

By noon a light wind had come up from the east and scattered clouds moved
in. 1oose pack ice began setting into the bay. By the early evening the wind
was gusting to forty knots with heavy overcast and light snow. Pack ice now
had restricted movement of the ship. One large floe had caught the ship’s port
bow and swung it sharply to starboard against a very large floe. The starboard
side had been punctured flooding the paint locker to the water line within a few
minutes.
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By midnight, New-Years 1957, the USS ARNEB (AKA 56) was severely beset in
pack ice with pressure building on her hull. Winds were gusting over 60 knots,
there was 14 feet of water in No. 2 hold and 6 fee! in No. 4 with all pumps going
strong. The escorting icebreaker, USCGC NORTHWIND, lost a propellor coming to
ARNEB's aid and was unable to effectively help, except to pass additional
portable pumps. In the early morning, New Year's Day, a small berg moved through
the pack and passed within 200 yards of the ship. The captain used the small
relief in pressure to move the ship. He positioned the ship so ice pressure was
directed fore and aft rather than athwatships. ARNEB chewed up her propellor and
rudder in this maneuver.

For two more days the wind blew, while the ship pumped and shored.
Finally on 3 January the wind changed and within an hour the ice pressure was
gone and the danger past.

We dewatered and surveyed the damage. One blade of the four bladed screw
was completely gone, 1/2 of another missing, the rudder bent 15° to starboard,
with many plates at and below the waterline dished in.

For two months we limped around Antarctica, building stations, making
turns for 14 knots to make good 11, carrying 15° left rudder to go straight
ahead.

Our reward, two weeks at Cockatoo Island Naval Shipyard in Sydney
Australia. A worthwhile exchange. Perhaps that is why I'm hore speaking
tonight, I've the distinction of being on a U.S. Navy ship which came closest to
being lost in the Polar Regions during our lifetime. I learned more about damage
control in those three days than at any time in my career. It was a wonderful
opportunity to meet ~ Sir Hubert Wilkens; RADM Byrd and Dufek, CAPT Thomas, USCG
and I've sea stories for a lifetime.
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In December 1981, the Federal Republic of Germany's 93 meter/4000 ton ice
strengthened research vessel the GOTLAND II was operating in a flaw lead off the
coast of Northern Victoria Land, Antarctica about a hundred miles from where the
ARNEB was beset some 24 years earlier. Strong northerly winds persisted, rapidly
increasing the pressure against her hull, finally causing severe damage to her
starboard side. A major 1leak developed in the hold with emergency discharge
pumps functioning at full capacity. Several hours later on the eighteenth of
December 1981 the pumps could no longer keep up with the incoming water and the
ship sank, Fortunately the ship's helicopter evacuated all of the ship's crew
and scientific staff to safety.

In October of 1983, forty tankers and ships of a Soviet Northern Sea route
convoy became beset in the sea ice of the Western Chukchi Sea along the coast of
Siberia. The vessels were navigating along a shore lead when an extended period
of northerly winds brought sea ice and increasing pressure into the shipping
lanes. Two ships were sunk and many damaged, including the nuclear powered
icebreaker LEONID BREZNIEV. The Polar Regions are usually not forgiving.

The Arctic is dominated by rigorous cold and characterized by days to
months of continuous daylight alternating with long periods of near or total
darkness. The popular concept that the Arctic is a region of perpetual bitter
cold and deep snow is incorrect.
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Throughout the long Arctic winter, snow cover is persistent and blowing
snow is common hazard, but the amount of actual snowfall is light. Duration of
snow cover varies from about 10 months over the central ocean to about seven
months in the subarctic.

The area of permanent icepack at the core of the Arctic Basin is
characterized by persistent cold but not extreme cold, and surprisingly modest
annual temperature ranges. Conditions during the sunless winter are usually cold
and stable, often with clear skies.

Summer conditions on the icepack are quite different. Rain as well as
snow can fall during this season. Weather 1is typically damp and frequently
foggy. During windy weather the fog is often lifted to form a low ceiling of
stratus clouds.

Several Arctic areas benefit from warm ocean currents. The coast of
Norway and Kola Peninsula are readily approachable year rcund. Although thus
tempered, it is nevertheless a harsh climate, but our Soviet competitors have
adapted well.

Four factors particularly frustrate man's effort to operate in the
Arctic:

L4

——

rirst is the certainty that most places in the Arctic Ocean will be
covered with ice each winter.

Y

5"
f

Second is the uncertainty of when that event will occur in any given
place.

Third is the dynamic and complex nature and distribution of sea ice, and

Fourth is the generally "rotten" weather which may presist for lengthy
intervals. In the Aleutian Island area it is said the wind can blow at 20 knots
for 20 days with 20 meters visibility. For those interested in a history of
sub-arctic operations. The book "The Thousand Mile War" makes very good
reading.

Ice in the Polar Regions appears in a profusion of forms, it msy be
categorized on the basis of origin (i.e., sea ice versus glacial orland ice), age
in yeurs, degree of deformation, and dynamic status.
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Because of the nearly landlocked nature of the Arctic Ocean, ice in the
Arctic Seas can survive for many years and may appear in compiex fwrms. Fach e
autumn that part of the Arctic icepack that has survived the summer thaw beging
to expand from a summer average of about five million square kilometers to winter
average of about 11 million square kilometers. In the course of its southward
growth and drift the outer margin of the pack eventually merges with sheets of
new ice and drift ice growing seaward from the coastline. This mexging ends
surface navigation for all ships except for icebreaker-assisted operations along
the fringes of the ice pack. Variations in size, age and thickness of ice floes
can often be quite dramatic even within short distances.
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The notion that the Arctic pack is three meters thick is somewhat
misleading.

The collision of ice floes within the moving ice pack creates a zone of
complex 1linear pressure ridges and shear zones, ice 10 meters thick or is more
frequently encountered.

Also the pileup of ice both above and below the icepack creates noise,
disrupting an overally usually quiet acoustic environment of the Arctic Ocean.

Though the Arctic ice pack is commonly thought to be desolate, the margins
of the pack support a rich life chain consisting of a small number of species
having quite large populations. The marginal ice 2zone is also a very noisy
environment. The movement of ice caused by waves, winds, and currents keeps
ambient sea noise 10 DB higher than under the pack or in the open sea.

We in the surface forces operate at a disadvantage compared to our aviator
and submariner comrades.

The nuclear submarine avoids most of the severe weather and sea problems
by operating submerged. He encounters special problems with charts, navigation,
communications, anrd sonar system performance, but avoids many of our headaches.

The aviators, especially those patrol squadron types who frequent exotic
places such as Adak and Keflavik, face a tougher problem. Nevertheless once
airborne their mobility is certainly better than ours in the marginal or ice pack
areas. Still poor wvisibility, icing, communication and navigation problems
plague them also and the ice covered ocean frustrates their use of sensors (esp.,
sonobuoys) and weapons.

The USCG with its icebreakers will on occasion venture deep into ti. pack
or even readily transit the northwest passage with the polar class ships.

On the other hand, we in the surface navy are restricted in most cases to
approaching ice covered areas with only extreme caution. Even then, thin new ice
easily will tear a rubber covered dome badly. The hazards of heavier ice were
described earlier. Only an informed and prepared sailor should venture into such
an environment.

Oceanographic, hydrographic, and meteorological support services to Navy
units in Arctic and cold weather areas are provided by the U.S. Navy's Environ-
mental Support Organization, the Naval Oceanography Command.

The purpose of this program is to meet worldwide military requirements for
environmental support, which includes analyses and forecasts of environmental
parameters of importance to sensors, weapons systems, platforms, and operations.

Varying numbers of environmental support personnel are assigned to ships,
staffs, and shore establishments according to the specific requirements for

environmental support.

The "Highly Perishable" nature of operational environmental information
requires regional centers to perform near real-time handling and processing from
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the time of observation to ultimate delivery of the finished tailored product to
the user.

Most of the environmental support routinely required by fleet units is
available on a regularly scheduled basis, that is by means of Fleet broadcasts.
Support services tailored for specific Arctic and cold weather operations are
also available to ships and activities ashore on request.

For example, a naval force operating in the Ncrwegian Sea would automatic-
ally receive and warnings and arza forecasts by means of the Fleet broadcast; sea
ice and acoustic range predictions for ASW work, however, would be provided only
as specifically arranged for in advance.

There are four Navy Regional and Oceanography Command Centers and two
production centers which produce polar environmental guidance and tailored
products, and oceanographic and bathymetric nautical charts.

Notably the Naval Polar Oceanography Center/Navy-NOAA Joint Ice Center at
Suitland, MD, provides ice services worldwide and meteorological services for the
high polar areas north of 66°N in the Pacific and north of 60°N to 70°N in the
Atlantic. Ice analyses are mapped routinely utilizing the latest available data
from Defense Meteorological Satellite Program, NASA, and National Oceanic and
Atmospheric Administration Satellites, as well as special reconnaisance flights.

One of the production centers, the Fleet Numerical Oceanography Center,
Monterey, CA, is linked with the data collecting and distributing networks of the
U.S. Air Force, the National Oceanic and Atmospheric Administration, and the
World Meteorological Orxganization. From these data, basic and applied numerical
ice forecast products are generated and provided to the Naval Polar Center.

The HNaval Oceanographic Office in Ray St. Iouis, MI plans and conducts
oceanographic and mapping, charting and Geodesy Survey Programs in support of
Department of Defense and U.S. Navy Operational Requirements. Arctic surveys are
accomplished by assigned ships and aircraft, fleet assets when available, and
cooperative programs with other government agencies and foreign countries.

As I have just described it, U.S. Naval Environmental Support in the past
and up to the present has depended heavily on centrally prepared products
produced ashore. Present and future weapons systems, tactics, and command and
control require ever more responsive support to the tactical commander.

Thus, while present support arrangements are effective and will remain in
place, new efforts are underway to upgrade the on-scene capabilities.

A look to new future capabilities includes higher resolution data from the
, DMSP and GEOSAT satellites as well as regionally tuned sea ice forecast models.
- In addition to the operational support I've mentioned, we sponsor annually a
. strong Arctic advanced development research of nearly $10M. By the early 1990°'s
N-RUSS. The Navy Remote Ocean Sensing Satellite will help in forecasting
conditions in ice edge areas and Sub-arctic open waters.
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Here in the United States most of our population's normal day-to-day
activities routinely take place in the relatively warm environment of the
mid-latitudes. Our affinity for the sun belt is reflected in the homeporting and
local operating areas for much of our fleet. Our potential adversaries on the
other hand 1live, work and routinely operate in the high latitudes, or the
Sub-arctic.

How do we compete here? There are numerous unique problems associated
with the Arctic and cold weather environment, to be successful you must cope with
them. Among the noteworthy problems are:

- Experience. The half-life of Arctic experience seems to be
about five years. Arctic programs must be organized as long
term systems projects to insure we don't fall off the learning
curve. And that we pass what we've often painfully learned on
to newcomers. Then they too must practice in the Arctic
environment.

- Communications. Long periods of communications blackout caused
by ionospheric disturbances affect the behavior of radio waves
in the low, medium, high, and very high frequency ranges. We do
fairly well here, but still are too often surprised. Additional
knowledge on cause and effect is needed.

- Acoustic Forecasts. Current acoustic forecast products require
much improvement, especially in the difficult marginal ice zone.
We are working to compile better information in that area.
Local measurements seem certain to provide the best
information.

s

- Sea Ice Analyses and Forecasts. Higher resolution, all weather
detection of ice and open water, polynyas, is required for real
time tactical operations. The best long term answer is probably
a space-based SAR, but in the meantime present information
sources and models must be exploited. CNR-SIR (Shuttle) and
ERS-1.
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- Super Structure Icing. Additional knowledge on the affects and
prediction of superstructure icing on weapons, communications
devices, and particularly stability in smaller vessels is
required. You have heard and seen examples about this probiem
today.

In summary the success of naval arctic and cold weather surface ship
operations will be dependent upon the effectiveness and completeness of our
understanding, our planning, and our preparation. The Navy is looking to all of
you to assist us in meeting those important tasks. Those who are well prepared
will most often do well, but if you've not been far north or spent only a brief
time there, and have not seen the fury of the climate, I would offer some words
from Administrative Robert Peary's "The Noxth Pole." In it he makes an
obsexvation upon his return from what seemed a relatively uneventful trip back
from the pole. His eskimo comparion, Ootah, had his own explanation for the
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relatively easy journey. Said he: "The Devil is asleep or having trouble with
his wife, or we should never have come back so easily."

I would advise --

The Devil in the Arctic is not often asleep or distracted, so be
prepared.
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EXECUTIVE SUMMARY OF
COMMANDER JOHN D. BANNAN
U.S. COA3T GUARD
TO THE
U.S5., NAVY SUMPCSIUM ON ARCTIC/COLD WEATHER
OPERATIONS OF SURFACE SHIPS
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(The opinions expressed in this paper are the personal opinions of the author and
do not necessarily reflect the official position of either the U.S. Coast Guard

or the Department of Transportation.)

U.S. Policy Consideraticns

R B vl Oria Mot

Early in this decade two presidential documents emphasized the growing
importance of the Arctic and Antarctic regions to the United Statez, The
icebreaking mission in the polar regions is in pursuit of the objectives of
National Security Decision Directive 90 (NSDD 90) of 14 April 1983 and the
Presidential Memorandum of 5 February 1982 on the United States Antarctic Policy
and Programs.

RN o - S -

The President signzd NSDD 90 in response to the 1982 Interagency Arctic
Policy Group study on future federal levels of effort in the Arctic (Department
of State press release no. 161 of 9 May 1983). NSDD 90 affirms that the United
States has unigue and critical interests in the Arctic related directly to
national defense, resource and energy development, scientific inquiry, and
environmental protection. The directive recognizes tnat the Arctic warrants
priority attention in light of its growing importance and bases United States
arctic policy on the following major elements (which are qucted directly from the
press release):
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0 Protection of essential security interest in the arctic region, including
preservation of the principle of freedom of the seas and superjacent
airspace;

o Support for sound and rational development in the arctic region, while
ninimizing adverse effects on the environment;

o Promotion of scientific research in fields contributing to knowledge of the
arctic avironment or of aspects of science which are most advantageously
studied in the Arctic; and

o Promotion of mutually beneficial cooperation in the Arctic to achieve the
above objectives.

The Presidential Memorandum on Antarctic Policy and Programs was issued in
response to the Antarctic Policy Group's 1981 study of United States interests in
Antarctica and related policy and program considerations. The memo states that
the "Antarctic Program shall be maintained at a level providing an active and
influential presence in Antarctica designed to support the range of U.S.
Antarctic interxests. This presence shall include the conduct of scientific
activities in major disciplines; ye:.-round occupation of the South Pole and two
coastal stations; and availability of related necessary logistic support".l
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A Design Background
E‘. Given this background, in 1983 the Office of Management and Budget called ;-,7.
Fx for :C‘“:; t
2 o
h + + « an Interagency Policy Committee (DOT, MARAD, Coast, DOD, NSF, NOAA, »QS\
% OMB) to develop an analysis of polar icebreaking requirements for the E?.}l
balance of the century. Recommendations on how many polar icebreakers may -
g be reguired and how they should be budgeted should be developed. . . gEFi
' ‘."‘-:‘\.":'
?q That direction resulted in the Polar Icebreak.r Requirements Study (PIRS) ?}:?}
% which was completed in July 1984. That study concluded that the NORTHWIND and pkﬂiy
™ WESTWIND (commissioned in the mid-1940's) would reach the end of their useful “&:&
‘ Life in 1990/91 and that JLACIER's useful life would end in 1992. The study
recommend that §4r-
ft;.':
Work should be stared immediately on the design of a new polar icebreaker. E;{b,
The Coast Guard in considering the design of new icebreskers, will consult gqﬁ%}
with the User Council, which has the responsibility for taking into account ;ﬂi§i
the requirements of primary and secondary users. The design of the new St
icebreakers should enhance research support, while retaining essential g
escort and logistic support capabilities. The User Council and the DOT ijgﬁ}
acquisition process should carefully review whether adaptation of a recent ?}};
off-the-shelf icebreaker design could satisfy user needs and save many ;@Q};
months in the desiqn and procurement cycle. Eﬁ}ﬁ
[
On 30 October 1984 the President signed the Coast Guard Authorization Act of Fovery

1984 in which Congress had addressed this national need. The Act stated that we

« « « shall prepare design and construction plans for the purchase of at
least 2 new polar icebreaking vessels tc be operational by the conclusion of
fiscal year 1990 . . .
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The Ice Operations Division, as program manager, then set to the tasks of
developing a Mission Needs Statement followed by the Sponsor'!'s Requirements
Document for the new icebreakers. (It should be noted that the science
capabilities of the new vessels were only addressed in general terms in the
latter.) The recently completed PIRS provided the base for thc needs expressed
in these documents.

rd

For the next year much effort was applied in fleshing out the science
requirements. Meetings to gather inputs from the scientific community were
scheduled in conjunction with other meetings of polar scientists, such as
immediately following the annual U.S. Antarctic Program Planning Conference.
Responses to a survey were received from approximately 100 of the U.S.'s leading
polar scientists.
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Meanwhiie, studies by both the Coast Guard's Naval Engineering Division
determined that there was no off-the-shelf design suitable to meet the Sponsor's
Requirements. Although there are a number of modern, excellent icebreakers in
the service of other nations, non¢ of them were designed to meet the combination
of mission requirements which are expected to be within the capability of the
U.S. Icebreaking Fleet.

Conceptual Design

The conceptual design has been completed and the Naval Engineers are well
into the studies involved in the preliminary design. As operators, we are very
pleased with what the new ship looks like. Before I continue with a sort of
"word picture" it must be remerhered that I am describing a preliminary design.
Much work is being done before money is appropriated and steel is cut.

Major Characteristics
I. Enhance Scientific Capability

II. 80 Day Endurance Without Refueling:
Missicn Profile:
20 days ice free transit
15 days full power icebreaking (12 hour days)
20 days half power icebreaking
25 days hove to/at anchor

III. Minimum Continuous Icebreaking Capability:
4.5 feet level ice at 3 knots

Survivability:
2 compartment floodable length standard
100 knot beam wind intact stability

Propulsion:
Diesel-electric, AC/AC cycloconverter
with inport generator
2 shafts
4 medium speed diesels

Complement:

Ship's company 110
Avaition Detachment 14
Scientists _30
Total 154

Conceptual Design Statistics:

Length 451 £t
Beam 88 ft
Draft 31 ft
Displacement 15,951 tons
Shaft horsepower 30,000

Ordinance 2, 50 cal.MG
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Planned Research Support Capability

it o T T KK A T

o Berthing for 30 embarked scientists
i o Multiple laboratories - wet, dry, computer/navigaticn
5 o Inter-lab cable runs and communications network
A o Winches and cranes for hydro casts, coring, deploying moorings
% o Ship controls in vicinity of work deck
p o Accommodations for portable vans, including recompression chamber
X o Multi-beam, multi-frequency sub-bottom profiling and bathymetric survey
E system
X o Bow boom for instrumentation

Helicopters - two HH65A "Colphins" (short range)

Platform strengthened to accommodate heavy lift helos such as SA60.
Boats - survey boat, ridged hull inflatable, landing craft
Diving support
Satellite communication - voice and data
Satellite imagery receiving and processing
Precision navigation - GPS
Science office/conference room/library
Ship's data video display and annotation terminals
Hazardous cargo storage
Access to the ice - personnel and equipment
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The Coast Guard is now well into the preliminary design phase. We are
firming up the details of the scientific requirements. By late summer we should
be into the contractual design phase. Our goal is to award a contract for the
first vessel in late 1982. (We do realize that many gates remain to be opened
for this to happen.) Given that a contract is awarded in late 1988, the first
new icebreaker should see her first test in her element dering the summer, 1993.
The second vessel should follow a year later.

One of the major gates to be opened is the approval for and appropriation of
funds. For that we will need your support. "Why?" you ask. Although these will
be Coast Guard Cutters, they are very much national assets. Their missions go
far beyond the normal responsibiiities of the Coast Guard. In fact only about
20% of the polar operations is for the Coast Guard; the remainder is for the many
wUser Agencies". With these vessels, the United States will operate and project
its presence in a very visible way.

HAN A

Notes

1. Most of the "U.S. Policy Considerations" section is taken directiy £from the
"polar Icebreaker Requirements Study" (PIRS), Interagency Report of 11 July
1984, p. 1-5.

2. PIRS, preface.

30 PIRS, Po 11-20

4. Public Law 98“557, SeCt- 60
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OVERVIEW OF THE COLD WEATHER PROGRAM

THE U.,S. NAVY'S ARCTIC/COLD WEATHER PROGRAM
FOR SURFACE SHIPS

by Mr. James U. Kordenbrock

The U.S. Navy's Arctic/Cold Weather Program for surface ships was undertaken
in July of 1985 when a Ship Characteristics and Improvement Board (SCIB) was
formed at the direction of Rear Admiral Altwegg, OP-03C., He recognized the need
for providing the Fleet with the necessary instructions and hardware to operate
ships in Northern Latitudes, particularly since most ship operations have taken
place in warmer climates. The impact of cold weather and topside icing were
recognized as problems that the Fleet must be prepared to cope with in order to
operate safely and successfully in Arctic regions. BAdmiral 2ltwegg appointed
Captain Robert K. Barr as the Chairman of the Working Group. I have been
assigned to the staff of Captain Barr's office to assist in the direction of this
cold weather program.

The SCIB Working Group, consisting of representatives from most Navy depart-
ments, has met regularly since August of 1985 on a monthly basis. The delinea-
tion of various cold weather problems and an approach to their solution has been
undertaken by this group, and a comprehensive management plan for solving the
various problems is being formulated, It is also recognized that a lot of
information is already available from a number of sources and can be readily
applied to the Navy!s ships. It is expected that this Symposium - during the
next two days - will provide valuable information for application to the Navy's
needs. We therefore welcome your participation in this Symposium and look
forward to the papers and discussions that will follow.

In order to assist you in supporting us in this Cold Weather Program, I will
outline the program (Figure 1) and then answer aany questions you might have.

I will describe the background which led to the decision to initiate the
Cold Weather Program and then list its primary objective.

I will discuss the program approach, which has been carefully formulated in
orxder to achieve the objective in a timely manner and within reasonable cost
constraints. The method of implementation will encompass the work of the SCIB
working group as well as the approach to formulating the overall management plan.
Finally, I will indicate the current status of the program and list a number of
conclusions to show that the program is "on track".

In 1983, two OPNAV ianstructions (Figure 2) were issued that outlined the
approach for operating in Arctic regions. The first of these two instructions,
both of which are classified "Secret", provides general policy guidance for
operating in arctic polar regions. The second instruction provides details for
implementing this policy. These documents are mutually supportive of the Mari-
time Strategy of the Department of Defense.,
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Operational experience with a number of our surface combatants in recent
times has highlighted the shortcomings of our ships to cope with the rigors of
cold weather and icing. During the operation called SHAREM 55 (an acronym for
"Ship ASW Reliability Effectiveness Measurement Program") the shortcomings in
normal ship operations during cold weather in rough seas was evident. Although
snow and ice events were minimal, their handling and removal highlighted some
potential problems that would occur under more severe conditions (which could
have a negative impact on ASW effectiveness). Helicopter operations were
hampered by lack of on-board deicing and anti-icing equipment. The general lack
of experience with the nature of flicating ice was also guite evident.

In 1984 two of our combatants visited an ice covered port in the Gulf of
Finland. After an icebreaker opened a path to the port, the two ships were
actually towed into the port with their propulsion systems shut down because of
concern about potential damage to the screws.... The USS CAPODANNO was iced over
during an ice fog off the Virginia Capes in the winter of 1985. The accompanying
photos (Figures 3 and 4) show some of the heavy ice accumulation that very
quickly formed on the CAPODANNO. There have been numerous other examples of
icing on our ships. Since we cannot completely avoid icing conditions, we must
learn to cope with the situation so that the ship's systems, including her combat
systems, can function as required - and when required.

The objective of the Arctic/Cold Weather Program, as shown in Figure 5, is
to simply ensure that the surface navy can operate in an Arctic environment and
that it can function as required to maintain its military effectiveness.,
Although the top level requirements of mocst of our ships require their operation
in cold weather and in heavy sea states, these two requirements seldom are
combined. The resultant topside icing from ship generated spray could become a
serious threat to the operation of the ship.
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The approach to be followed in carrying out this program is initially to
concentrate on the two most important aspects: first, establish operating limita-
tions of existing ship classes, and second, investigate relatively quick fixes
that can be implemented to improve the operation of these ship classes. Cold but
dry weather will perhaps cause some problems, but cold-wet weather will likely be
much more severe in its impact on ship operations. Ship generated spray will be
the most likely cause of topside icing and its recultant problems in prevention
and removal. The recommendation of specific design improvements for new ship
designs, the third item, will follow naturally from the first two items.
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The application of techaiques for coping with cold weather and icing
conditions must be effectively transmitted to shipboard personnel for implementa-
tion. Recognizing that the "corporate memory" will be short or non-existent
because new crews will probably be first-timers in the Arctic, effective training
aids must be utilized to disseminate this knowledge about cold weather
operations. Training films are expected to be necessary, as well as written
instructions and graphic demonstrations. Training will be high on our 1list of
priorities after appropriate techaniques and equipment have been applied.
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) lastly, our approach must be conducted within reasonable cost constraints. N
We must utilize the vast amount of data which is already in existence and apply e
Y this to our surface combatants. We recognize, for example, that the Coast Guard Ve
g} has a large amount of experience in operating in both the Arctic and Antarctic iy
3 and that this experience must be applied to the Navy's operations. Similarly,

other nations, notably the Canadians and British, have cold weather experience
that should prove useful to us. We are in fact working closely with these
sources, and will also do so with commercial operators. These groups are, in
fact, menbers of our Working Group. Following the application of known data, the
resulting shortfalls in our knowledge will be investigated as required by various

research and development methods.
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The implementation of this program (Figure 6) rests with the SCIB Working
Group and the overall management plan that they are assembling. The tasking that
will result from this management plan will then involve OPNAV, NAVSEA, various
government laboratories such as the David Taylor Naval Shi; R&D Center (DTNSRDC),
the Federal Clothing and Textile Research Facility at Natick, Massachusetts, and

varic 's contractors.

The SCIB Working Group was established by Admiral Altwegg in his memorandum
of 16 July 1985. This wemorandum listed four items, that required specific
attention. The first item, to review the extent of surface wartime operations in
the Arctic, will establish the areas of the Arctic that our combatants will be
cxpected to operate in which will *then dictate the specific environment to be
expected. The second item, to review and update cold weather instructions,
provides for updating the various cold weather instructional documents that
relate to surface ships and their air detachments. The third item is most
important in establishing the effectiveness of our operating capabilities and the
ztfectiveness of the improvements which will be implemented. But of critical
importance is that surface ship exercises under Arctic conditions are necessary
to help uncover our shortcomings under realistic conditions. Operations to date
have been very sparse, with amphibious operations in Northern Norway our primary
exposure to cold conditions. These NATO operations have been very useful, but
due to the presence of the Gulf Stream along the Norwegian coast, the cold
weather conditions have not been as severe as in other areas of the North
Atlantic or the Bering Sea. The fourth item relates to the establishment of
design recommendations for new ship construction and conversion, and will be most
important as our operations increase in the Arctic in the future.
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The overall plan for the program is shown in Figure 7. To prevent
"re~-inventing the wheel", we must make maximum use of existing data relating to
cold weather and Arctic operations. This data must then be reviewed for applic-
ability to our Navy combatants and applied where it can be most effective. The
Navy, under the sponsorship of NAVSEA, has been undertaking a number of cold
weather investigations to help overcome some of our known shortfalls. For

Lo e
example, our laboratories have been looking at various low ice adhesion coatings, Qkff;
I3 . s 3 3 3 =,
ice removal methods, hull plating resistance to ice impacts, and tactical }Qﬁi,

‘h )-‘ .‘\.

)
%,

L o

decision aids for minimizing effects of sea state and spray by varying ship
course and speed, to name some of Tese programs. The results of these efforts
and information from other sourcrs w."l be utilized in our program.
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The preparation of an overall management plan for implenenting the necessary
tasks is most important in this initial stage of the program, and it is expected
that this plan - which is now well underway - will be completed early in 1986.

In addition to these major program tasks, other activities are being planned for
implementation in the near future. Notable among these is participation in
SHAREM 62 to obtain information on ship icing and operational problems in a cold,
wet environment, a ship icing test which is tentatively scheduled for the winter
of 1987, and of course, this Symposium which is expected to provide us with
current information on what is being done in related cold weatlher investigations
and in providing suggestions for our program tasking. Each of these items will
be discussed in further detail.

(A NI AR D ) L § Ll
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As mentioned previously, the Navy has been pursuing a number of cold weather
investigations. The impact of superstructure icing on the FFG 7 class ships and
the CG 47 class has been investigated to determine the effects on ship stability,
as well as the impact of the ice on the hull structure's hogging and sagging
loads. Another program which is still underway is to determine the capability of
the bow plating of surface combatants to resist impacts with floating ice.
Initial results indicate that plating gages are not adequate to provide very much
protection, which of course is a function of a number of considerations,
particularly ship speed. Various ice resistant coatings have been tested for
their suitability in preventing or significantly reducing ice build up on various
exposed ship systems. These tests have not yet produced a viable ship coating,
but investigations are continuing not only for ships but for offshore structures.
Protection of hull and deck machinery from both cold weather and icing has been
considered, but to date the use of canvas or plastic covers has offered some
measure of protection. Operational experience during various ship exercises such
as SHAREM 55 and 62 has been helpful in documenting shortfalls, such as potable
water generating systems and sea chests. Experience from the Coast Guard
icebreakers is being reviewed to obtain additional information that will be
applicable to our combatants.
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Figure 8 lists a number of sources of cold weather data and we recognize
that this list is quite incomplete. I want to indicate, however, that these and
other sources will be used to assist us in applying cold weather experience to
our ship operations. We have invited personnel from many of these organizations
to become members of our Working Group and their efforts have been useful to us.

The Symposium that we will be participating in today and tomorrow, Figure
9, should indicate to you that the Navy is serious about its Cold Weather Program
and that we hope to expand interest in cold weather operations for our surface
chipc. We are particularly interested in your experiences, which will be
presented in the formal papers. We also want you to tell us about related
efforts during the project update sessions. The planning session scheduled for
tomorrow afternoon will provide us with the opportunity to hear your comments and
suggestions for our program. We encourage you to participate in this session.
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Ship operations in the Arctic or near the Arctic are infrequent, but when an
operation does occur we try and participate by placing observers on board and by
conducting simple experiments to obtain data useful to our program. The SHBAREM
exercises provide this opportunity periodically, and SHAREM 62 (Figure 10) was
the latest of such exercises. Although the exercise was just north of Newfound-
land, it did provide the opportunity to obtain useful data. Accordingly, we were
able to place seven observers on board for this early November exercise.
Unfortunately, the weather was warmer than hoped for and there were no icing
encounters. Still, valuable experience was gained by our observers and they will
be better equipped for the next operation.

A ship icing experiment has been planned at the start of the cold weather
program. This proposed experiment would ice over a combatant while at anchor
near a port where the temperatures would permit forming ice by spraying a fine
mist of water over the superstructure. Objectives of the experiment are listed
in Figure 11. Advanced preparations would establish predicted results and then
the test would provide verification. Various methods of overcoming expected
problems would then be implemented and their effectiveness determined. This type
of test would establish the capabilities of the selected ship class under icing
conditions and provide the opportunity for employing corrective measures (Results
would be applicable to other ship classes with similar shipboard systems).
Planning for this test will be started in about one month and the actual test is
tentatively scheduled for the winter of 1987,

The preparation of a management plan to detail the required tasking is
already vnderway. The approach to this plan is outlined in general terms in
Figure 12.

There are a number of shortfalls that will impact any surface ship opera-
tions in cold weather and arctic environments. These shortfalls will affect the
various ship classes differently due to configurational characteristics, but
there will also be similarities. The missions of the ships will have an effect,
too, because of the particular weapon systems and the methods of operation. All
of these factors must be considered in finding solutions to the shortfalls, by
applying both existing data as well as newly generated data that may be required
to achieve a satisfactory solution.

A Pl=an of Action and Milestones (POA&M) is being prepared by the various
Working Group participants to provide detailed tasks that must be accomplished.
These tasks are either known deficiencies or perceived shortfalls based on the
experience of the personnel familiar with specific ship systems. In effect, the
POAEM is a Management Plan which provides the guidance and tasking for achieving
the desired objectives of the program.

One of the various tasks, outlined in Figures 13 and 14, will be to review
the existing cold weather documents that are in the Fleet and update them as
required. Some of these documents, which numter close to 30, have not been
updated for a long time and there is sufficient new information to permit a
meaningful update. Additionally, stability data for various ship classes due to
topside icing is not available for all our ships and should therefore be prepared
and made available for onboard use.
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The ability of combat systems to operate under cold weather conditions is
critical to the effectiveness of these combatants. The actual utilization of
these systems to prove their capabilities under both cold weather and icing
conditions must be undertaken during real life conditions. Initial predictions
of possible shortfalls must first be made, with potential corrective measures
prepared for incorporation and testing. The maneuvering of ships in areas of
floating ice could pose problems for the bow-installed sonar domes and this
possibility must be examined. Propeller impacts with floating ice is another
concern.

e d

Hull, mechanical, and electrical equipment must function properly during
operations in cold weather and under icing conditions. Each item of equipment
must be examined for potential problems, potential shortfalls highlighted, and
corrective measures promulgated. Testing will undoubtedly be required either in
the laboratory or preferably under realistic arctic conditions on board ship.

LACLER T iy

o S -

o

A schedule of the various major tasks, although incomplete at this tiwme, is
outlined in Figure 15. It is anticipated that this plan will be completed by
the first guarter of calender 1986.

i

»

Although the Arctic/Cold Weather Program has been in existence less than six
months, the progress to date has been encouraging and the efforts of the Working
Group members are providing positive results. Figure 16 lists some conclusions
that can be made at this time. We are sensitive to the fact that there is a lack
of awareness of some of the severe arctic environmental conditions that must be
overcome in order to operate our ships in the Arctic. We must increase this
awareness throughout the fleet. The bottom line in knowing what our real
capabilities are in operating in the Arctic is to actually operate in the Axrctic!
Our combatants must participate in Arctic operations in the forseeable future to
provide the necessary information on our ship's capabilities as well as the
capabilities of the ships' crews.

Preparation for Arctic operations must be realistic and thorough, and this
can only be accomplished by providing the necessary training documents and
training films to disseminate this information. #ost crews will probably be
going to the Arctic for the first time, and this makes training all the more
lmportant.

Lastly, we must show results as quickly as we can in order to not only
provide an improved capability to the Fleet, but to demonstrate that a Cold
Weather Program can produce meaningful and pertinent results to the Fleet.
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Jerry W. Reshew
Naval Oceanography Command

ARCTIC ENVIRONMENT

INTRODUCTION

The Naval Oceanography Command has the major claimant
responsibility, under CNO (OP-006), of providing operational
oceanographic, meteorological and certain mapping, charting and
geodesy services to the Fleet. We provide this support through
our subordinate activities, the Naval Oceanographic Office, Naval
Polar Oceanography Center, Fleet Numerical Oceanography Center
and various regional Centers, Detachments and Facilities.
Products which we provide result from Fleet requests through a
structured requirements submission program and are generally very
specific in scope and format. It is toward a new and broader set
of products which we are directing the efforts of our activities
and which we have termed the "Arctic Initiative" program.

Operations in the Arctic region are limited by the obvious
environmental considerations, plus the lack of knowledge of the
acoustic structure and the topography of the basin. We were
asked, in 1984, to prepare a program which could be accomplished
using off-the-shelf technology wherever possible. This program
would be operational rather than research, and would have a
product ready for delivery as an objective.

A management tool which is used by the Oceanography Command
is the "Program Integration Team." Each team consists of
representatives of the various command departments, subordinate
activities, and from other organizations outside of the
claimancy. These formal committees agree to accept verbal tasking
toward attacking a problem, the tasking developing during the
team's meetings. A team was established to adadress the Arctic
operational initiatives.

The mission of the Command can be described as either:

o Providing some prediction over time, i.e., weather, ice,
ASW acoustice, etc.

o Providing a snapshot of present conditions, i.e., ice
coverage, mass structure of the ocean, sound speed, etc.
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Capabilities which we use to satisfy the mission are:

o Observations (in situ) using our aircraft (RP-3),
participating in Fleet exercises, satellites, moored or drifting
buoys.
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v o Climatology - data sets, historical files, computer
i resident data bases, etc.

;
& o0 Models - ice related models resident in our Flest
W& Numerical Oceanography Center.
X

0 ARCTIC INITIATIVES

Our charter for this program is best viewed as having four
specific constraints:

o Achievable Near Term Goals - The program covers a five
year period and we want a product deliverable available early in
the program.

o0 Operational Potential/Low Risk -~ The new initiative must
have a real potential to help Naval operations and be of minimum
risk of failure.

o We must satisfy a real need - no "nice to have" projects
are desired.

o Our R&D and Operational actions must be coordinated - no
duplication of effort is expected.

FIVE YEAR PROGRAM

The Program Integration Team used all available sources to
identify environmental requirements that were not being addressed
in the (~mmand managed programs. Some of the concerns which could
be developed into the service or products to suit our charter are
classified, but the flavor of wha: we are doing can be sampled by
the following projects.

!
h‘
-,

-‘. -

Ice - Measurement and Characterization

..wo' o«

L™

The ability to measure the thickness of the ice mantle
remotely with a + 20% assurance, is a goal which can be satisfied
using present technology. We are scheduled to test three systems
which have the ability to give us near real time ice measurement
capability from RP-3 aircraft. The systems are:

4

AEM - Airborne Electro-Magnetic. A system which is used
commercially in the o0il exploration industry is the DIGHEM III
frequency domain AEM. The Defense Mapping Agency has funded the
Navy to determine the suitability of such a system to measure
water depth in shallow areas. The Naval Ocean Research and
Development Activity (NORDA) proposed using this technique for
ice measurement. The physical principle used in this system is
the production of a secondary magnetic f£ield by the induction of
eddy currents in the ground or water. As the eddy currents decay,
a measurable secondary magnetic field is present when the power
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used to generate the primary field is turned off. This secondary
field varies as to conductivity aind shows a discontinuity when
different densities are present. AEM systems have a small
footprint when flown at low altitude and have demonstrable
accuracy. We will use the AEM in conjunction with:

KA-BAND RADAR. This system provides a brightness
temperature map of an ice scene. A product of this map 1is a color
portrait of open water, frazil, old ice and first year ice. The
picture is digital and can be combined with a ground truth track
(the AEM) to yield an ice thickness chart. A dual pulse radar
will also be evaluated as a ground truth device.

If our demonstration flight in February/March 1986 results
in meaningful data, we will prepare a specification for
development of an operational system to provide our Polar
Oceanography Center with a flow of near real time data to be used
in our forecasts. It should be noted that we are not attempting
to provide scientific ice measurements. We are trying to provide
a product that will give the ship or submarine a quick picture of
meaningful ice thickness - that magical number which will allow
penetration, up or down, by specific weapons. A "go" or "no go"
product is probably the result.

We are not going this alone. The Army Cold Regions Research
and Engineering Laboratory (CRREL) and NORDA are involved and
will run the demonstration flight.

GEOSAT

o s t]

Altimeter information from the GEOSAT vehicle is being
analyzed at this time to determine the most effective way to
extract ice edge data. Since the satellite can provide data
during the Arctic winter darkness, our ice coverage program can
be based on measurements which are not now available.,
Communications links are established and the data will flow from
the Naval Oceanographic Office to the Fleet Numerical computers
for distribution to the user.

BUOYS

Lack of observations in the Arctic has made weather
prediction a difficult proposition. In order to provide long term
measurements in the region; we are installing ten on-ice
meteorological buoys and three through-ice oceanographic buoys
each year for five years. These remote stations will transmit
data to the Command Centers for update of the predictive models
and will result in more accurate forecasts. These data are the
only environmental measurements available on a regular basis. Our
fi st deployment will be in March 1986. Wind speed, temperature,
barometric pressure and position will be transmitted six times a
day from the meteorological stations. The oceanographic buoys
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will transmit depth and temperature information down to 350
meters, plus geographic position.

(%

ACQUSTICS

Our weapons systems requiring acoustic data are affected by
the difficulty of acquiring data in the Arctic. NAVOCEANO is
assembling an Acoustic Data Base to be used in preparation of
operational products. While we cannot discuss much of the process
in an open meeting, let it suffice to say that the data base will
be resident in an easily accessble computer file and will contain
quality controlled information on ambient noise and the vertical
structure. The products which are transmitted by the Fleet
Numerical system will be consistent in the use of these data base
items and our acoustical forecasts will be improved.

SENSORS

Procurement of special sensors for arctic ocean measurement
will be increased, and the deployment rate of these sensors will
be stepped up. Measurements in the region are sparse and we
cannot provide adequate information on the ocean environment
using models alone. As work progresses by the development
laboratories and by the private sector, we will incorporate the
resulting devices in our oceanographic and meteorological
anstrumentation suites.

FORMAT

Distribution of oceanographic forecasts to platforms in the
Arctic is difficult, particularly to submarines. We are
redesigning many of our electronically transmitted products to a
compact format. These transmissions will most probably be of a
"change to last report" type which will drastically reduce
transmission time. Some effort 1s being put into using standard
desk top computers as host ror a pre-packaged data base which
could be operated on by a broadcast. Our initial reduced load
format should be partially operational this year.

SATELLITE PROCESS1NG

The Polar Oceanography Center will be provided with a
digital image processor capability. With this system, an analysis
of imagery can be performed and transmitted, via a link with
Fleet Numerical, in near real time. This procedure will upgrade
the ice coverage fore.asts significantly.

ENVIRONMENTAL GUIDES

A hard copy product produced by NAVOCEANO has been
redesigned as an Arctic Environmental Guide. Each guide contains
climatological, geophysical and acoustic information for a
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standard ocean area. The guide is being prepared for priority
areas and will be available commencing at the end of the year.

o
‘f >

L)

¢

While the description of our support is intentionally broad due
to the classification problems at such a meeting, I hope that
I've left you with the feeling that we are doing something for
the operator in this part of the world ucean. Our role is that
of a service organization. You are our customers and we hope to
hear from you if we can be of help.
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7 - RESERVED
8 — CLASSIFIED

9 - FORMAT
11 - SATELLITE PROCESSING

10 - CLASSIFIED
12 - GUIDES

5 YEAR PROGRAM

2 — GEOSAT

3 - CLASSIFIED
4 - BUOYS

5 - ACOUSTICS
6 — SENSORS

1 - ICE

92

C_F Lz Tt T .-.n‘, . - REE Y ) - L T W W . - - - .- -~ = = - .
T ,.:_ :'P‘- _-.',..- P % ... :F ':J- _-‘ ’-'. '._._:-. W ¥ T :r . .,‘i:‘.‘;_ .v:f.‘:‘._:._'.. ;’ -_:._:_.'::‘ ’:‘.._": - e -7..-.._1 ,,,,, e !v.-,'.'__:: b .", -~
. d’.' ey 1'..'- o o [' » . .‘, ,-.5, ‘. R Al St L AR A AR SELEE ,‘xh\;._' g ,‘ - ._‘ ‘; _..: oo }
L e ey e e o PO AAS 1‘( T e T i ke ok ekl kst KAk ot




a e ) - . » g g 7 i U R AT Tt RTINS
> & A e ¥ p (AR : Y .- A, AN DA v 3 o PRJRdC R LI AN
ot e, ) Maky A R » L . - X - . bs " e "atea’ RPN
At 1 B ’, hﬂ\ﬂ-\ b T . Y * - 8 . Ly ' - - g ‘Ol N 8 Bt e & I .

. o LA v W b’ - L . SO .

) y . { : 4, e
L
e halh

£, . 1%% e N .

P IR, b ) 0. 4

g

R :

} *

{

1 "

I vn-. -.-
* - 3
“J..“_.\..-.
o,

%0¢ + SLINS3H INILTVIH HVIN REh

--.”;-._”“.

9861 A1HVI NI LHOITd e
713HHO ANV VAQHON 40 S3JHNOSIH G3INIGNOD »
dvavd
aNva-MA

W3V
ONISN NOLLVZIHILOVHVHO ANV LNIWIFHNSVIN o

PP E N bl el S8 5.4 A DS 8. S0 B O 62 A g A e

2N

93

ol B A2 R KA A in ibla d1e 80w B0 ) R0 o T o ST L

3201

(At

Mak

i

-

SAA Y

LEA S

-

L e




h L " o
» - ™ +, e
B L) » u - a 5
. ™) -b.‘-\- 4 - - b LR N :- ;- P
1 bf\&»»o.bt:-un- - = E L , AR MBS LX DA A S S A2

PR
el el ol

AN M e

S10NA0Hd OLNI 31VHO4JHOONI TIIM
NIONV3IOOHVTOdAVN ANV N3IONVIOOWNNI T o

A W L e e R

L Eaty

.

et

. JR

W31SAS HNOH-¥Z o

r

S LS T2

39303 30! SANINEIL3IA HIALINWILTY

- —-.-, -~

2e <,
94

ol

N

SVALLEEARSIA

g n oY
- e

L]

R

o T ARt D

YR

EmouM\ i )/13

i el Tl 4

J=F L BA QU AL ot ity



F‘T‘E‘. S LAY R DRAL AR AT AN S RE AVEITL aR gV A USRS SRR SRV A SRS W LA NP LS T N L B A T A GA NCA R o A HAR sl A IR AR 8 M A L
N

3 PER YEAR THROUGH . ICE

10 PER YEAR ON ICE

METEOROLOGICAL
iINPUT AVAILABLE ON REGULAR BASIS

OCEANOGRAPHIC

e VERTICAL STRUCTURE TO 350 M. ONLY ACOUSTIC

RS
[y
LI

l‘I.l

s 2 fe

g*ata
A

LPLIEEY.

.
-
.

95

ERE-w])
"ji

PSS

DY

)

- - . - E - - - - - - ~

. N N T T T e T e T e et e T et A T T T e T T T TP S
................... - SR T A e P P P S S
TR TN e T T et e, _-'kq“\“c‘."-?‘i':"v‘b"s'_).“-"-'a‘\."r‘-\‘n\" o,
P i N T e e B A AR L L LTS Bl DN '\"’"'\"“‘H‘n‘).“ ¢

K % MRS 9 AT LI - A TSI PN Y A




W 3 T
. " -\t\-w.u..“k R A S P

” - -
PRAARE Y2 L..t.»mrwr.\.....v.wrk?

CALIE A CARS Al N

: WVHDOHd NILTVIY ST o
A NOLLVINHOANI SHNLONHLS TVOILHIA
N GNV 3SION LNIIGNY DNISN 3SvE Viva o
4_ xfxmx. .xx»xf
u.. .&mmw fmmmm.
vh mxcmmm

B W

N
#
sl
r4ee

1,54
o
&
53
¥
I
SiF
(53

)

h it
i T w@ﬁ&\«& w41

u\% ’ 2881

“,  SDILSNOI

. e %&.«%%.
§ ..xmm &

AL AL AT A S L 1 A Y

e e W

NSRS AR



A s T R R O e e e O G N o M o I o e W R T T T I T S A T I T T R A I T N T )

~

i

it
I
Ix
’.-1

It
e
'i:.
v

o |
Lg ¥,
'l.
’»»"»

y
P
Iy

-~
-

s

oLy
0y

iaNaY
Ao -
2 fii{%ﬁa:
&

el BBy R

£,
L 3

—

".t‘
%

oy

)
LY

1]
L3
o SIAL)

g e -
[
L]

»
k]

L4
s
H -
t'-‘l‘

SENSORS

NAVOCEANO WILL DEPLOY EXPENDABLES

AT GREATER RATE

97

. oL
T .
A

AR SHTRYRLXES,




e X OO DN VMWW R WU

. -
s

. > woom ot kT s T o Bt i Tt MEgE TR A Ak i | W ST LR Y-
SR amd LA L ANA S e e Lt s R T T e L R

Slacy

TR A

T Y
[ N

NUATDRRNL Tl n ' &5

Ny v
Dea i

AL,

UGS E 15 S Py L

L yu——— I I = e TN RN - Ay ik gt b b 2 et e e PSRN YN
_.r‘..- ot .J\”-\ i) N & ...y S0 .”. ' ... ..- m.-.. ¢ ..\v..x. ‘. ...H-... o ....._ NS o ...h, Jile e -n.‘. ey -L f\. .... N .h 4.\»--‘?-,-_.
e e T I N P e e T U L R Ty I 00 e * Pt lel o - s 0 fe ]
PR ARMNEAYS ety LAY | o«  fe e Uy by L Y U TN P A N PR LI il
o S I —_ﬂkr.fr LI /0 K1k ‘uru - .... Al - Wn. vr- v_eh UL .'-.. ig\.d uov ch .t- LN n»,. l-.s LA - -;s. et !v‘th e -n'

|
eI AU RSN T I R

YR TR
AT Sy
B AP P

SIANIHVINGNS LSISSVY OL ATNHVINIHd »
IVINHOA .LHOd3YH 1SVl OL IONVHO:, 38 T1M A1ava0dHd o
G3LOVdINOD ONIFE 3HVY ViIvVd NV3IOO0 ANV HIHIVIM o

1VYINHO4

e




Ty

R
¥
pt
<

A, ST

O TR T U T O

SEAN 5NN

B2 A AL A AWK

-~
-

A

AN RELELISENNT

(GRS RN R LA

L-‘

SO

. W

KRR LA

ey

|

-

»

YT (CORNEET]  TRRERAIG | (PR
Crercri "y AR | ,ﬁ-.-.i,\,. u.;..ﬂn..:,
\n o’ l\w\-bgu ¥ H\\lhn y \i«\s,h i1, 4] sy \- h.-.--.-.. PN U.--v o 0 M&-..L.p .,
e e N el s O T A S SR o B

H3A0D 301 1HOd3H OL ALINMIEVdVYO U3ONVHNI
N3ONV3IOO0HVIOdAVN 1V ODNISS3O0Hd IOVII TVLIDIa

ONISSZ00Ud 3LITIALVS

. o~
»,

f i
s

»
e T et LT W_w e«

™ s
[

T e Ty
-

.
=
" o
-
LA

T a
.

(i

LR
i, Wy
L i N ad

e,

~!




A
@- ol

42y
”ron '
4 f.w-!nu. A

= Ty Fog T T T T
T Ee T, RN
. >.---n1-.\en.i \lb--—4.-.
‘nv..-uf-n.‘-. DAL
el I i » n oty fa B
Z ol NN A AR oA MRS

V3HV ALHOIHd JILOHY e

SAISNIHIHAWNOD ANV LOVdWNOD -

JLSNOJV -

IVOISAHAO3D ANV TVYOIOOTOLVINITO ~
ONV3OOAVN Af S3AIND TTVLNINNCHIANT

100

w

. ;,;ca-;‘. Ok

AT AN NI NTUVAT I AR TN E

I

N

B

b Y

lllll



SEAWAY PERFORMANCE IMPROVEMENT PROGRAM

CDR R.B. BUBECK, NAVSEA

The requirement for surface ships to operate in the northern latitudes will
push the operability of current ship designs to the upper limits. A methodology
for evaluating the measure of effectiveness of ship systems exposed to the harsh
environment of cold weather climates has been developed and used to evaluate
generis examples of ship systems. The proper use of environmental data allows
the preparation of contour plots for measuring the effectiveness of ship systems
and ship operations. This methodology is used to accomplish trade off studies of
different ship configuraticns, thus showing how improvements in ship systems can
affect performance wicier harsh environmental conditions.
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LAMPS 1il DAY LAUNCH AND 2.
RECOVERY LIMITING WIND ENVELOPE
(ENVELOPE A) S

ENVELOPE A :133:::1.
SH-808 DAY LAUNCH AND RECOVERY LIKITATIONS =t

PITCH = 0-3 DEGREES
ROLL = G-8 DEGREES

o HELICOPTER ALIGNED WITH SHIP CENTERLINE
s SHIP PITCH AND ROLL MEASURED AT LSO STATION
- ¢ RSD = RAPID SECURING DEVICE

o USE ENTIRE ENVELOPE FOR:
{1) LAUNCHES WITH OR WITHOUT ®SD ’
(2} RECOVERIES WITH CABLE AND WITH OR WITHOUY RSD

¢ USE SHADED ENVELOPE FOR: i
RECOVERIES WITHOUT CABLE AND WITH Ok WITHOUT RSD
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RECENT ENCOUNTERS WITH
TOPSIDE ICING

By s

Peter B. Zahn o
Richard P. Voelker A

ABSTRACT

This paper presents a description of three topside icing events that
occurred aboard our nations POLAR Class icebreakers during the last three
years. Environmental and wave conditions were recorded as well as the
magnitude of icing. Photographic documentation is also provided. Results
from an analytic model (Stallabrass) is also provided and include rate of
icing as a function or air tempaerature, sea temperature, wind speed, wave
height, and wave heading as a function of ships course. This is followed by a
brief discussion on the impact of icing on ship design and operations. :
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BACKGROUND

Topside icing of ships is not a new problem. It was recognized as a
danger with travel to the Arctic Sea hundreds of years ago. Yet scientific
investigation into this probiem did not begin until relatively recently.

Beginning in the late 1950's, the icing of vessels due to sea spray was
a research topic of wide interest. This research, which was largely concerned
with the icing of small vessels, was carried out through the 1970's. It was
carried out in response to the over 80 vessels believed lost due to icing from
1955 to 1970, as reported by the World Meteorological Organization [1].

Concern over the safety of small vessels, particularly fishing vessels,
resulted in the formation of an IMCO (now IMO) panel on fishing vessel safety.
One of the tasks of this panel was to examine the icing problem and recommend
new design criteria. Numerous countries contributed to this effort; the
result of which forms the basis of much of our current knowledge on topside
icing.

Because there is generally a lack of well-documented icing events and
four such events have occurred during the last three years, of the Maritinme
Administration's, POLAR Class Trafficability Program, a decision was made to
consolidate the data into this paper. This program, begun in 1979, is a joint
industry-government program designed to support Arctic marine transportation
research and development., The program has traditionally been referred to the
POLAR Class Trafficability program because it requires the use of our nations
most powerful icebreakers; POLAR STAR and POLAR SEA. These ships have
principal dimensions 400 ft in length, 84 ft beam, 32 ft draft, and a
displacement of 13,000 tons. They are operated by the U.S. Coast Guard and
have been used successfully throughout the program. The three primary
objectives of the program are:

e assess the feasibility of year-round shipping in the Arctic

e collect environmental data

e develop improved design quidelines for ships and offshore structures

During this current program, a number of unscheduled events have
occurred, Among these is the icing of the POLAR Class icebreakers during open
water transits between the Aleutian Islands and the ice edge in the Western
Arctic. Fortupately, these three icing events were documented and studied by

on-board project members. Presented in this paper is a discussion of these
icing events.
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GEOGRAPHICAL AND ENVIRONMENTAL

Figure 1 shows a map of Northern Hemisphere icing incidents reported in
Russian literature in the 1970's (2). The map shows a high reoccurrence of
icing in the eastern Bering Sea. Other areas of economic and strategic
importance where icing problems are severe include the east coast of Canada,
Gulf of Alaska, and Norwegian Sea [2,3,4]. Each of these areas is
characterized by low air temperatures which are an obvious requirement for
icing to occur. Other contributing factors to the occurrence and severity of
ship icing include water temperature, wind speed, salinity, and wave height.
Figure 2 shows the results obtained by Stallabrass [5] from parametric
variation of a simple analytic icing model. The figures show that variations
in air temperature and sea temperature produce the greatest changes in icing
severity.

One variable which has only recently been given attention is the Tiquid
water content of the sea spray cloud, or, precipitation event [6,7]. For both
small and large vessels, the primary source of moisture for freezing is sea
spray generated as the vessel passes through waves. Table 1 shows a breakdown
of Russian icing reports by source of icing, showing only 2.7 percent of icing
incidents occurred without sea spray [8]. UYnforturately, the amount and
distribution of water in spray is highly variable and little data exists.
what is known is that the variation of ship heading and speed has a
sianificant impact on the amount of spray generated. Figure 3 shows the
results of Russian tests with a medium sized trawler; i.e., indicating maximum
spray intensity occurs with waves off the bow at 15 to 45 degres [9].
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RECENT EXPERIENCES DURING TRAFFICABILITY TEST PROGRAMS

As noted previously, the Bering Sea has often been characterized as a
severe icing environment. For the past 3 years, the USCG POLAR Class
icebreakers have encountered substantial icing during transits from the
Aleutian Islands to the ice edge as part of deployments associated with the
Trafficability Test Program [11,12,13,14]. Each of these incidents occurred
during force five to six storms. The following descriptions cover what is
known about these incidents. It should be recognized that although
all aboard were aware of the incident, no icing rate information was gathered
and only cursory descriptions of total accumulated thickness are available.
Standard data collection procedures were not and are not in existance.

February 1983
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On the afternoon of February 18 while transiting in 30-40 knot winds
and 10 ft seas, ice began to accumulate on the forward part of the ship.
Falling temperatures and increasing wave conditions caused the icing to
continue through the night and into the next day. Accumulation finally ended
the next evening as the ship entered the ice. Table 2 shows the meteorologi-
cal conditions during the icing period. Figures 4 and 5, show the progression
of ice growth on the bow as viewed from above. Figure 6 shows the same area
without icing. Accumulations of at least 6 inches were common and as much as
12 inches accummulated on the forward cargo crane. Figures 7 and 8 show on
the starboard side of the superstructure with and without icing, Looking at
the guardrails it is seen that ice accumulation on the 92 and 03 decks was
similar but considerably less than that at the 01 level. This supports the
obvious assumption that the amount of spray in tha air, or liquid water
content, decreases with height. Above a certain height, the remaining
windborne droplets remain suspended.

No information on the nature of the ice was reported, but review of the
photographs clearly shows it to be 'dry' or hard rime icing. The conditions
were thus conducive to freezing all of the incident water on the structure
with no runoff. This corresponds well with the results of Japanese
investigations shown in Figure 9. Likewise, the tota. accumulation during the
32 hour period agrees fairly well with the predictive nomograph of Figure 10,
which was developed by analysing large numbers of North Atlantic icing
incidents and modified for Alaskan use [15], (4]. In